Application No. 10/672,689 
Supp. Amdt. dated July 11, 2007 
Reply to Office Action of Sept. 1 8, 2006 

REMARKS/ARGUMENTS 

Claims 1-4, 7, 9-19 and 41-44 are pending in this Application. The Office Action mailed on 
September 1 8, 2006, includes the following rejections: 

1. Claims 1-4, 7, 9-19 and41-44 are rejected under 35 U.S.C. § 112 first paragraph. 

2. Claims 1-4, 7, 9-19 and 41-44 are rejected under 35 U.S.C. § 112 second paragraph. 

3. Claims 15-17 and 19 are rejected under 35 U.S.C. § 102(b) as being anticipated by Livesey, et 
al. 

4. Claims 15-19 are rejected under 35 U.S.C. § 102(b) as being anticipated by Dennis, et al. 

5. Claims 15-19 are rejected under 35 U.S.C. § 102(b) as being anticipated by Gulati, et al. 

6. Claims 15-19 are rejected under 35 U.S.C. § 102(e) as being anticipated by Tanagho, et al. 

7. Claims 15-19 are rejected under 35 U.S.C. § 102(e) as being anticipated by Atala. 

8. Claims 1-3, 9-14 and 17 are rejected under 35 U.S.C. § 103. 

9. Claims 4, 7 and 18 are rejected under 35 U.S.C. § 103. 
Applicants respectfully address the basis for each of the Action's rejections below. 

Support for the amendments to the claims can be found throughout the application. Evidence of the 
reduced immunogenic response may be found throughout the application. The specification supports the 
amendments to the claim 1 , specifically paragraph [0022], which compares the acellular replacement tissue of 
the present invention to an allograft and shows a significantly reduced immunologic response because surface 
cell antigens have been removed. Paragraphs [0037-005 1 ] state the immune response of tissue prepared with 
the method of the present invention show that the native cell-free tissue adapts to its environment and is not 
rejected. Furthermore, the composition of the present invention (the native cell-free tissue) is not rejected as 
other tissue replacements or allografts. The specification evaluates the native-cell free tissues for immune 
response following implantation of a cell-free sciatic nerve graft under various conditions, e.g., Figures 2-3 
and Table 1 of the present application. In addition, paragraph [0043] compares the present invention to the 
current clinical approach (i.e., the autograft) used for several types of tissue repair (e.g., nerve tissue repair) 
and evaluates the immunologic response and the degree of immunologic rejection after surgery. 

The specification also supports the amendments to the claims 41 and 42, specifically paragraph 
[0011], which defines the basal laminae and endoneurium layer retain substantially the native extracellular 
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matrix structure as retaining the natural and generally original structure of the basal laminae and endoneurium 
layer. The cellular components are specifically removed without significant alteration of the natural 
extracellular structure of the native extracellular matrix (ECM). The structure is preserved (referred to as 
intact structural components), specifically, the basal laminae and endoneurium/endothelial layer retain their 
natural and generally original structure. In addition, paragraph [0036] defines the removal of cells without 
creating structural damage (thereby retaining extracellular matrix and essential components). 

Claim Rejections - Claims 1-4, 7, 9-19 and 41-44 are rejected under 35 U.S.C. § 112. 

The Action rejects claims 1-4, 7, 9-19 and 41-44 based on not complying with the written 
description requirement of 35 U.S.C. § 112. The Action contends that the Triton X-200 listed in the 
specification provides examples of non-ionic detergents. Applicants assert that the specification provides 
examples of anionic detergents including Triton X-200. 

The specification as filed (page 12, paragraph [0042]) provides examples of anionic detergents 
including Triton X-200. Triton X-200 is in-fact an anionic detergent. The manufacturer's product 
information sheet (attached as Appendix A and incorporated herein) lists Triton X-200 as an anionic 
detergent. Similarly, the Sigma-Aldrich detergent product index (attached as Appendix B and 
incorporated herein) lists Triton X-200 as an anionic detergent. Therefore, the specification does provide 
specific examples of anionic detergents. These are described in a way that the skilled artisan would know 
the inventors had possession of the claimed invention and fully complied with 35 U.S.C. § 112 first 
paragraph. The claims also particularly point out and distinctly claim the invention and fully complied 
with 35 U.S.C. § 1 12 second paragraph. 

As such, the specification satisfies the written description requirement under 35 U.S.C. § 112. 
For the reasons mentioned above, the Applicants respectfully request the withdrawal of the rejection 
under 35 U.S.C. § 112. 

Claims rejected under 35 U.S.C § 102(b) as being anticipated. 

The structure, properties and characteristics of the product of the present invention are very 
different from the structure, properties and characteristics of the products disclosed in Livesey, Dennis, 
Gulati, Tanagho and Atala. When assessing the patentability of product-by-process claims over the prior 
art, the structure implied by the process steps must be considered, especially where the product can be 
defined by the process steps by which the product is made, or where the manufacturing process steps 
would be expected to impart distinctive structural characteristics to the final product. See, e.g., In re 
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Garnero, 412 F.2d 276, 279, 162 USPQ 221, 223 (CCPA 1979). The products of claim 1-4, 7, 9-19 and 
4 1 -44 can be defined by the process steps by which the products are made and the process steps create 
distinctive structural characteristics in the final products. 

The steps and materials used to prepare the graft of the present invention and the grafts of the 
cited references are different in both structure and physical characteristics and as a result, each of the final 
products are different in both structure and physical characteristics. For example, the attached (see 
Appendix C and incorporated by reference herein) Tissue Engineering article pages 1641-1651 (Volume 
10, Number 11/12, 2004) (hereafter referred to as "Hudson") illustrates the importance of maintaining the 
internal structure and extracellular matrix components of a nerve tissue graft and compares the different 
methods of manufacturing nerve grafts. Hudson compares (page 1642 methods and materials section) a 
nerve tissue graft made by treatment with SB- 1 0 (referred to in Hudson as "OA"), a chemical treatment 
method using sodium deoxycholate similar to United States Patent Number 6,371,992 (referred to in 
Hudson as "Sondell") and a freeze thaw method (referred to in Hudson as "F-T"). 

Hudson provides in Figure 5 (page 1647) an image of the cross-sections of basal laminae 
visualized by laminin staining that compares the basal laminae after treatment with SB- 10 (referred to in 
Hudson as "OA"), a chemical treatment method using sodium deoxycholate similar to United States 
Patent Number 6,371,992 (referred to in Hudson as "Sondell") and a freeze thaw method (referred to in 
Hudson as "F-T"). The different treatments produce different products with different structures and different 
characteristics. Figure 5 of Hudson shows the cross sections of the basal laminae (i.e., the rings) after 
treatment, illustrating the fresh nerve tissue (Figure 5a of Hudson) and the SB- 10 treated nerve tissue 
(Figure 5b of Hudson) have intact basal laminaes. In contrast, the chemical treatment with sodium 
deoxycholate by Sondell disrupted the basal laminae (Figure 5d of Hudson). 

The different treatments produce different products having different characteristics. For example, 
Figure 7 of Hudson is a graph that compares the capacity to support regeneration or the axon density at 
both 28 and 84 days, in a fresh graft, in an OA treated graft (i.e., the sample with SB- 10), in a graft treated 
with sodium deoxycholate (as in Sondell) and in a graft treated by the freeze thaw method. Figure 7 of 
Hudson shows the highest axon density at both 28 and 84 days is seen in the OA treated graft (i.e., the 
sample with SB- 10). A decrease in the axon density from 28 days to 84 days is seen for the sodium 
deoxycholate treated graft (as in Sondell) and the freeze thaw graft (F/T). Hudson states that the OA graft 
showed a 910% higher axon density compared to the freeze thaw graft and a 401% higher axon density 
compared to the sodium deoxycholate treated graft (Sondell) (page 1650). 

The treatment with SB- 10 (e.g., OA treated graft of Hudson) showed a high capacity to support 
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regeneration and maintained the extracellular matrix components and structure. In contrast, the graft 
prepared by the freeze thaw method showed a lower capacity to support regeneration and did not remove the 
cellular debris; similarly, the graft prepared by the sodium deoxycholate treatment (as in Sondell) showed a 
lower capacity to support regeneration and did not retain the extracellular matrix and structure (see page 

1648 and Figure 7 of Hudson). In addition, the treatment with SB- 10 (e.g., the OA treated graft of Hudson) 
did not show an increase in the CD8+ cells, and indicated that a rejection reaction was not present (page 

1649 of Hudson). The process steps by which the products are made impart distinctive structures, 
characteristics and properties to the final product. 

Therefore, products made by different methods (e.g., freeze thaw treatments, chemical treatments 
and the present invention) having different steps, mechanisms and reagents impart different 
characteristics and properties on their respective products. Thus, the products made by these processes 
cannot be identical products. 

Claims 15-17 and 19 are rejected under 35 U.S.C. § 102(b) as being anticipated by Livesey, et al. 

Applicants disagree with the Action's analysis of U.S. Patent No. 5,336,616 to Livesey, et al., 
("Livesey"), which is said to disclose the claimed invention. Livesey does not anticipate claims 15-17 
and 19 of the present invention. Livesey does not disclose the limitations related to nerve tissue, 
structural integrity, the reduction in the immune response of the graft or the enhanced capacity for 
regeneration produced by the present invention. As such, Livesey simply cannot anticipate the present 
invention. 

The process steps of the present invention and Livesey are different; and, as a result, the products 
defined by the processes are different. Livesey discloses a product that is made by a process using 
different chemical agents to produce a product that has different properties than the product of the present 
invention. The chemical agents disclosed by Livesey include Triton X-100, polyoxyethylene (20) 
sorbitan mono-oleate and polyoxyethylene (80) sorbitan mono-oleate (Tween 20 and 80) (c.9, 11.41-52) 
which are non-ionic and sodium deoxycholate, and sodium dodecyl sulfate (id.) which are anionic. After 
Livesey decellularizes the tissue, it is incubated in a cryopreservation solution and cryopreserved. 
Furthermore, Livesey does not disclose sulfobetaines alone or in combination with an anionic surface- 
active detergent. 

Although chemicals can be lumped into broad categories of generally similar characteristics, it 
cannot be said that each individual chemical of that category is the same (e.g., all organic compounds can 
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be placed into one category-organics, but all organic compounds are not the same). Similarly, detergents 
are different characteristics (e.g., composition, structure, characteristics, charge, size, etc.) and as such 
their interaction with a substrate is different because it is dictated by the characteristics of the detergent. 
Although, some general characteristics of being a detergent may be shared, the individual compounds are 
not interchangeable as their specific compositions, structures, characteristics, charges and sizes are 
different. 

The chemicals used in the present invention and Livesey have different structures, different 
chemical formulas and different characteristics; therefore, the products produced by these processes 
cannot be identical. The skilled artisan knows that different compounds have different properties (e.g., 
the critical micelle concentration value, solubility, amount of damage to protein structures, amount of 
myelin basic protein removed and so forth) and with different properties, the ability to decellularize tissue 
is different. As the degree of decellularization is different, the product must be different. With 
differences in the degree of decellularization, the present invention and the product of Livesey cannot be 
identical. Therefore, the process of the present invention imparts distinctive structural characteristics to 
the final product. 

Applicants respectfully submit that the Livesey fails to meet the standard of 35 U.S.C. § 102(b). 
As such, Livesey does not anticipate any of the claims of the present invention. Applicants respectfully 
request the withdrawal of the rejection under 35 U.S.C. § 102(b). 

Claims 15-19 are rejected under 35 U.S.C. § 102(b) as being anticipated by Dennis, et al. 

The Action rejects claims 15-19 under 35 U.S.C. § 102(b) as anticipated by Dennis, et al., 
("Dennis") (U.S. Patent No. 6,207,451), which is said to disclose the claimed invention. Applicants 
respectfully submit that the cited reference fails to meet the standard of 35 U.S.C. § 102(b). 

The products of claim 15-19 can be defined by the process steps by which the products are made 
and these process steps impart distinctive structural characteristics to the final product. The process steps 
of the present invention and Dennis are different and, as a result, the products defined by the processes are 
different. Dennis teaches acellularized muscle anchors made by removing the muscles tissue from a 
subject, cut the muscles tissue into strips and pinned them to a substrate. The muscle strips are treated 
with a NaN 3 solution a deoxycholic acid (sodium salt), a solution of SDS and a solution of TRITON X- 
100. 

Dennis teaches a product made by a process using mammalian muscle construct, which is 
developed in vitro from cells extracted from mammals. First, Dennis relates to muscle tissue. Second, the 
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product made by the process of Dennis and the product made by the present invention are different. Third, 
Dennis does not disclose the treatment with one or more sulfobetaines, nor does Dennis disclose the 
treatment with sulfobetaines and an anionic surface-active detergent. Dennis and the present invention use 
very different processes and reagents. As a result these differences impart distinctive structural 
characteristics to the respective final products (for the same reason as stated above). 

Applicants respectfully submit that Dennis fails to meet the standard of 35 U.S.C. § 102(b). The 
products of the present invention can be defined by the process steps by which they are made and those 
process steps impart distinctive structural characteristics to the final products. As such Dennis does not 
anticipate any of the claims of the present invention. Applicants respectfully request the withdrawal of 
the rejection under 35 U.S.C. § 102(b). 

Claims 15-19 are rejected under 35 U.S.C. § 102(b) as being anticipated by Gulati, et al. 

The Action rejects claims 15-19 under 35 U.S.C. § 102(b) as anticipated by Gulati, et al., 
("Gulati"), which is said to disclose the claimed invention. Applicants respectfully submit that the cited 
reference fails to meet the standard of 35 U.S.C. § 102(b). 

The products of claim 15-19 of the present invention can be defined by the process steps by 
which the products arc made and the process steps impart distinctive structural characteristics to the final 
product. The process steps of the present invention and Gulati are different; and, as a result, the products 
defined by the processes are different. Gulati discloses a product that is made by a process of harvesting 
degenerated nerve cells and repeatedly freezing them in N? (1) . Gulati then places the neive cell on a dish of 
cultured cells (see page 120, section 2.3). It is unclear how a single nerve cell on an in vitro tissue culture that 
is repeatedly frozen and thawed is the same as a native, cell-free tissue replacement. Regardless, the 
process of Gulati creates a product that has a different composition, structure and characteristics than the 
product of the present invention. 

Gulati does not disclose a tissue replacement made by soaking a tissue in a solution having one or 
more sulfobetaines, washing the tissue replacement in one or more solutions of a buffered salt, extracting 
with an anionic surface- active detergent and washing the tissue replacement in one or more solutions of a 
buffered salt. Gulati and the present invention are clearly different in processes and as such impart 
distinctive structural characteristics to the final product. Therefore, the product in Gulati and the product 
of the present invention are different, made by different processes and possess different characteristics. 

Applicants respectfully submit that the Gulati fails to meet the standard of 35 U.S.C. § 102(b). 
As such Gulati does not anticipate any of the claims of the present invention. Applicants respectfully 
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request the withdrawal of the rejection under 35 U.S.C. § 102(b). 

Claims 15-19 are rejected under 35 U.S.C. § 102(e) as being anticipated by Tanagho, et al. 

The Action rejects claims 15-19 under 35 U.S.C. § 102(b) as anticipated by Tanagho, et al., 
United States Patent Number 6,371,992 ("Tanagho"), which is said to disclose the claimed invention. 
Applicants respectfully submit that the cited reference fails to meet the standard of 35 U.S.C. § 102(e). 

The process steps of the present invention and the process steps in Tanagho are different; and, as 
a result, the products made by these processes are different. Tanagho discloses a product that is made 
using a chemical treatment that includes a sodium deoxycholate solution containing sodium azide to 
remove cell membranes and intracellular lipids from the intermediate matrix. Tanagho does not disclose 
a nerve tissue replacement product obtained by a soaking an obtained nerve tissue replacement in a 
solution having one or more sulfobetaines, washing the tissue replacement in one or more solutions of a 
buffered salt, extracting with an anionic surface-active detergent and washing the tissue replacement in 
one or more solutions of a buffered salt. 

The skilled artisan knows that different compounds have different properties (e.g., the critical 
micelle concentration value, solubility, amount of damage to protein structures, amount of myelin basic 
protein removed and so forth) and with different properties, the ability to decellularize tissue is different. 
As the degree of decellularization is different, the final product must be different, as shown in Figure 10. 
Therefore, the differences in the degree of decellularization between the product of the present invention 
and the product of Tanagho result in the products being different (e.g., having different compositions, 
structures and characteristics). The different properties of the compounds used in Tanagho and the 
present invention result in different components being removed from the tissue to form a product having a 
unique internal structure with different extracellular matrix (ECM) components. The process of the 
present invention imparts distinctive structural characteristics to the final product. Thus, the product of 
Tanagho does not maintain the same composition as the product of the present invention so they cannot be 
identical. 

Applicants respectfully submit that the Tanagho fails to meet the standard of 35 U.S.C. § 102(e). 
As such Tanagho does not anticipate any of the claims of the present invention. Applicants respectfully 
request the withdrawal of the rejection under 35 U.S.C. § 102(e). 

Claim Rejections - Claims 15-19 are rejected under 35 U.S.C. § 102(e) as being anticipated by Atala. 

The Action rejects claims 15-19 under 35 U.S.C. § 102(e) as anticipated by Atala, United States 
Patent Number 6,376,244 ("Atala"), which is said to disclose the claimed invention. Applicants 
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respectfully submit that the cited reference fails to meet the standard of 35 U.S.C. § 102(e). 

First, Atala relates to an organ or part of an organ. Second, the process steps of the present 
invention and Atala are different and as a result, the products defined by those processes are different. 
Third, Atala discloses a product that is made using severe mechanical treatments using a magnetic stir 
plate and a paddle or a rotator platform. In contrast, the present invention provides a tissue replacement 
product obtained by soaking an obtained tissue replacement in a solution having one or more 
sulfobetaines, washing the tissue replacement in one or more solutions of a buffered salt, extracting with 
an anionic surface-active detergent and washing the tissue replacement in one or more solutions of a 
buffered salt. The process used in Atala and the present invention are different and impart different 
characteristics on the respective products. These distinctly different processes result in distinctly different 
final products. Thus, the product of Atala does not maintain the same composition as the product of the 
present invention so they cannot be identical. 

Applicants respectfully submit that the Atala fails to meet the standard of 35 U.S.C. § 102(e). As 
such, Atala does not anticipate any of the claims of the present invention. Applicants respectfully request 
the withdrawal of the rejection under 35 U.S.C. § 102(e). 

Claims 1-3, 9-14 and 17 are rejected under 35 U.S.C. § 103 as being unpatentable over Livesey in view 
of "Detergent Properties and Applications " 

Applicants respectfully submit that claims 1-3, 9-14 and 17 are not obvious over the cited art and 
are, therefore, allowable under 35 U.S.C. § 103(a) for the reasons stated below. 

A prima facie case of obviousness has not been established as (1) the prior art or combined 
references does not teach or suggest all the claim limitations, (2) there is no reasonable expectation of 
success and (3) there is no suggestion or motivation in the prior art to modify the reference or to combine 
reference teachings as proposed. 

The Action states it would have been obvious to combine Livesey with a reference entitled, 
"Detergent Properties and Applications" to achieve the present invention. Livesey as discussed, supra 
(arguments incorporated herein by reference) does not include each and every limitation of the present 
invention. Livesey does not disclose nerve tissue replacements, does not disclose treatment with 
sulfobetaines, and the product formed by Livesey is different than the product of the present invention. 
The "Detergent Properties and Applications" reference is merely a list lumping the zwitterionic detergents 
together; however, each of the detergents are different, each having different structures, characteristics 
and properties. The addition of the cited reference does not cure the deficiencies of Livesey, and even if 
the cited reference did (which it does not), a prima facie case of obviousness would still not established 
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because there is not a reasonable expectation of success and no suggestion or motivation in the prior art to 
modify the reference or to combine reference teachings as proposed. 

Applicants assert that all zwitterionic detergents are not interchangeable and blindly/randomly 
selecting one from a list of compounds does not provide any reasonable expectation of success and 
neither Livesey, the cited reference or any combination thereof suggest or provide motivation or guidance 
as to which of the numerous compounds to select one from the list, (see In re Ruschig et al, 145 
U.S.P.Q. 274 (C.C.P.A. 1965) stating an anticipation is not made out through hindsight selection based on 
applicant's disclosure of variables of a broad generic disclosure.) For example, studies have compared 
CHAPS to SB- 10 and SB- 16, as well as numerous other detergents, covering the zwitterionic, anionic, 
cationic, and non-ionic categories and significant differences were seen in their affect on nerve tissue. 
Knowing how each of these factors will impact the various components within nerve tissue (e.g., myelin, 
axons, collagen, laminin) is by no means obvious or trivial. 

In addition, the Action's statement that the use of de-ionized distilled water would have been 
obvious is incorrect. Livesey taught the use of de-ionized water to wash off the fascia. In contrast, 
distilled water loosens the myelin sheaths (which are about 90% lipid) that surround the axons and swells 
in the presence of distilled water and allows the subsequent detergent solutions to penetrate and disrupt 
the cellular membranes of the myelin sheaths. 

Accordingly, Applicants respectfully submit that the claims are not obvious over Livesey and the 
Sigma- Aldrich reference "Detergent Properties and Applications" and are, therefore, allowable under 35 
U.S.C. § 103(a). Applicants respectfully request that the rejection of the claims be withdrawn. 

Claim Rejections - Claims 4, 7 and 18 are rejected under 35 U.S.C. § 103 as being unpatentable over 
Livesey in view of Atala 

Applicants respectfully submit that claims 4, 7 and 18 are not obvious over the cited art and are, 
therefore, allowable under 35 U.S.C. § 103(a) for the reasons stated below. 

Neither Livesey or Atala (each of which are discussed supra and arguments incorporate herein by 
reference) nor any combination thereof teach or suggest all the claim limitations. Furthermore, there is no 
reasonable expectation of success and there is no suggestion or motivation in the prior art to modify the 
reference or to combine reference teachings as proposed. As such, a prima facie case of obviousness has 
not been established. Applicants respectfully request that the rejection of claims 4, 7 and 18 be 
withdrawn. 
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Conclusion 



In light of the remarks and arguments presented above, Applicants respectfully submit that the 
claims in the Application are in condition for allowance. Favorable consideration and allowance of the 
pending claims 1-4, 7, 9-19 and 41-44 are therefore respectfully requested. 

Applicants believe no fees are due at this time. If the Examiner has any questions or comments, 
or if further clarification is required, it is requested that the Examiner contact the undersigned at the 
telephone number listed below. 

Dated: July 11, 2007. 



Customer No. 34,725 
Chalker Flores, LLP 
271 1 LB J Freeway Suite 1036 
Dallas, TX 75234 
214.866.0001 Telephone 
214.866.0010 Facsimile 



Respectfully submitted, 




Chaincy P. Singleton 
Reg. No. 53,598 



ATTORNEY FOR APPLICANTS 
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Appendix A 



Product Information 



DOW Surfactants 



TRITON* X-200 Surfactant 



Excellent detergent with ia sharing 

properties 

High stable foam 

Low toxicity 

Effective in hard water 

Good stability to electrolytes & chforine 



Personal c 
Emulsion polymerization 
Mild alkaline cleaners 
Heavy doty cleaners 



V1*<»*iry#25 , C{77'F),«P 



Flash Pt, Closed Cup,/ 

pwrj»iftt*c m 



Performance Propertle* 

Bquiitbrtum surface tsnstott', dynesfcm 
Crifical micaite concortrattoft in 4Mm 
water at (77*F), ppm 



Res*-Mte* Ftwm Teat, Initio min, 
0.1%«t«5"C(77*Ft, mm 

at 0 ( ml* and a *C (77 *P} 



Solubility and Compatibility 

• Soluble in water 

• Chemicasfy statue i n acids & bases 

• Compatible with nonionic & otttef anionic 
detergents 



C hemic*} Osacripflon 

Name: F^Syetner sulfonate 
Surfactant Type; Anionic 



Additional product information and performance data la available by 
requesting dataeheete that era Hated on the backside of this page. 
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DOW Surfactant* 

Page 2 of 2 



Datasheets 

• OOW Specialty Surfactants Reference Chart, 1 1 9-01491 

• TRITON & TERGiTOL Surfactants for Household, irrfusfr^! & Institutional Cleaning CD, 
119-01496-0501 

• TRITON & TERQfrOL Surfactants for Paint, Coating*. Adhesive*. Stabilizers & Emulsion 
Polymerization CD, 119-01536 

• Contact DOW Customer Service for current listing on conformance of TRITON Surfactants 
wHhU. S. FDA Regulations 
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Appendix B 

Copy of information on the Sigma-Aldrich website listing of products classified by properties of 
detergents, e.g., Anionic and non-ionic. 
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